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Invention Title: LAMINATED ANTI-FOGGING MIRROR ASSEMBLY 


The inve ntion is described in the following statement: 


This invention relates to mirrors, and in particular relates to the removal of 
condensation from mirrors, 

A bathroom usually features at least one mirror, which is used for shaving, 
combing the hair, the application of cosmetics, and so on. However, the nature 
5 of bathrooms is such that steam is generated by showers, baths and/or hot water 
in a basin, such basins being often situated directly beneath a mirror. The same 
situation applies to areas adjoining spas, saunas, steam rooms and the like, in 
commercial and domestic situations. The result is that even when an extractor is 
used to vent air and steam from a bathroom or similar area, condensation tends 
10 to form on mirrors, resulting in the restriction of the reflected image and an 
unsightly appearance. Attempts to clear the mirror by the use of an accessible 
Item such as a towel, are generally unsatisfactory and are often a cause of 
further annoyance. 

As early as 1949, a "non-blurabble mirror" was being suggested, to prevent or 
15 remove condensation. US-A-2,564,836 discloses a mirror in which an electrical 
heating unit is located at the rear surface of the mirror, the heating unit 
incorporating a layer of an electrically conductive rubber composition. When 
actuated, the heating element heats the rear surface of the mirror, then the front 
surface, as a result of which vapour condensation or moisture on the front 
20 surface is prevented or removed. * 

Subsequent condensation-free mirror arrangements have had generally similar 
arrangements, in which resistance heating has been used to heat the mirror to 
remove condensation therefrom. US-A-3,887,788 of 1972, discloses a 
condensation-free mirror in which a printed circuit board heating element is 
25 mounted on the rear surface of a mirror, US-A-4,060,712 of 1976 shows a 
heated mirror arrangement in which a heating element is woven horizontally on 
an insulation plate, and has a centrally enlarged portion to enable the 
temperature to be the same at all portions of the front face of the mirror. 


US-A-5,347,106 of 1992 discloses a mirror assembly which uses a reflective 


coating as a heating element for preventing fog formation on a mirror exposed to 
a humid environment. US-A-5,73 1.569 shows a devic for attachment to a 
mirror to prevent the formation of condensation thereon, the device including a 
pad element containing a heat-retaining gel and a heating element located In the 
5 gel. Numerous other prior patent specifications from, particularly, the 1970s, 
indicated that no one inventor has found the optimal non-fogging mirror 
arrangement 

It Is an object of this Invention to provide an improved condensation prevention 
and/or removal arrangement for a mirror. 

10 The invention may provide, in a broad aspect, an anti-fogging mirror assembly 
including first, mirrored, sheet means, second sheet means, and a bonding 
medium adapted to bond together said first, mirrored, sheet means and said 
second sheet means, said bonding medium being associated with heating means 
for heating said first, mirrored, sheet means. 

15 Preferably, said heating means Is embedded within said bonding medium. 

More preferably, said heating means Is an electric resistance heating ele|ment. 

More preferably, said electric resistance heating element incorporates a film 
substrate vyith a conductive ink printed thereon. ^ 

Preferably, said assembly is in the form of a laminated sheet assembly. 

20 Preferably, electrical power is supplied to said heating element through a junction 
facility. 

Preferably, a thermostat is located in the electrical circuit supplying electricity to 
said heating element, said thermostat monitoring the temperature of said h ating 
element, directly or indirectly. 


Preferably, a fuse is located in the circuit supplying electrical power to said 
heating element. 

Embodiments of the invention, which may be preferred, will be described in detail 
hereinafter, with reference to the accompanying drawings, in whlch:- 

5 Fig. 1 is a side elevation of part of a laminated mirror glass assembly, 
incorporating heating means, in accordance with an embodiment of the present 
Invention; 

Fig. 2 is an exploded view of the mirror glass assembly of Fig, 1; 

Fig. 3 Is a plan view of one form of electrical connection which may be used with 
10 the mirror glass assembly of Figs. 1 and 2; and 

Fig. 4 is a plan view of one form of heating element arrangement for use in the 
assembly of Figs. 1 to 3. 

The present invention has for its aim an anti-fogging mirror assembly of 

components and materials, which will inhibit the formation of condensation on the 

mirror surface, while also incorporating a safety feature. 

■» 

Turning firstly to Fig. 1, the illustrated embbdifnent of a condensation-free mirror 
arrangement 10 includes a sheet of mirror glass 12 having a reflective coating 14 
at the rear surface thereof. A sheet of translucent glass 16 is located to the rear 
of reflective coating 14. Sheets 12 and 16 are bonded together by a bonding 
medium 18, in which a heating element 20 is located. 

The mirror assembly 10 in its simplest form, that shown in Fig. 1, may be seen 
as a lamination of two sheets of glass (12, 16) by a bonding agent (18), thus 
forming a laminated sheet (10) of material, which Includes a heating element 20 
embedded In the bonding medium. 


15 


20 


Fig. 2 shows in exploded form a more detailed view of the condensation-free 
mirror arrangement 10 of Fig. 1. In Fig. 2, the three sheets, the sheet of mirror 
glass 12, the translucent sheet of glass 16, and the bonding medium 18 (in a 
solidified form) are shown in a prefen-ed situation in which at least the external 

5 dimensions of the sheets 12. 16 are substantially identical. More preferably, the 
mirror glass sheet 12 may vary in thickness from about 2mm to about 6mm, and 
the translucent glass sheet 16 may preferably be about 3mm in thickness. Glass 
sheet 16 preferably has a generally circular aperture 34 therein, near the base 
thereof, for the supply of electrical power to the heating element 20, as will be 

10 described hereinafter. 

Bonding medium 18 bonds sheets 12, 16 together. It is to be understood that 
sheets 12, 16 may be formed from any suitable material, but that glass is 
prefen-ed. It may well be that at least sheet 16 may be made from an alternative 
material. Preferably, the bonding medium 18 Is a semi-translucent rapid cure 
15 resIn material. The thickness of the bonding medium 18 in the assembly 10 may 
accordingly be within the limits of the manufacturer's specifications, and 
preferably would be within a nominal maximum thickness of about 1.8mm. One 
additional advantage of the laminate of assembly 10 is that the bonding medium 
18 protects reflective surface 14 frpm damage. 

20 The heating means for the mirror assembly 10 is preferably in the form of an 
electrical resistance heating element 20, depicted by brok^ lines in Fig. 2. More 
preferably, the heating element 20 is of a type which incorporates a polyester 
film substrate printed with a conductive vinyl baked ink with one or more bus 
bars (preferably of copper, which may be tinned, but alternatively of solver or 

25 silvered, or of conductive foil) located near the outer edges of the opposite sides 
of the conductive Ink, which may be covered by an insulation layer (not shown), 
similar to the substrate, with a selvedge (not shown) protruding beyond the bus 
bars. A particular example of such a heating element 20 is shown and will be 
subsequentiy described in relation to Fig. 4. 

30 The heating element 20 will preferably be prepared prior to the lamination 


process by suitably affixing (preferably by soldering) electrical leads 22 and 24 
(Fig, 3) to a bus bar 26 (Figs. 3 and 4), The thickness of the heating element 20 
will be minimal, particularly in relation to the thickness of the sheets 12. 16 and 
the bonding medium 18; the thickest section is anticipated to be near the bus 
5 bars 26, where it may be in the vicinity of about 300 microns. 

Altemative heating elements may be used, in which other conductive media such 
as foil conductive material may have terminal connections similarly closely 
positioned. The dimensions of the heating element 20 may be varied, and may 
be in the form of a singular sheet of in the form of multiple sheets suitably 

10 connected for satisfactory connection to electrical power, and satisfaction of 
assembly. Preferably, the external dimensions of the heating element 20 will be 
less than those of sheets 12, 16. so that a border is created around the outer 
periphery of the element 20. to enable the element 20 to be visible through the 
bonding medium 18 and the translucent sheet 16. The border may have a width 

15 of about 100mm to permit an uninterrupted view of the element 20. 

The assembly 10. which has been stated is in the form of a laminate, may be 
produced in any suitable manner. One method of producing the laminate is to 
locate sheets 12, 16 a predetermined distance from each other, with sheet 16 to 
the rear of mirrored sheet 12. Heating pad 20 is located in the gap between 
20 sheets 12 and 16, and is held in registration in that position by the location of 
part of a junction facility 30, to be described hereinafter, iTTaperture 34 in sheet 
16. 

Three sides of the preliminary assembly of sheets 12 and 16 and heating pad 20 
may be closed, for example by placing adhesive tape along three sides of the 

25 gap between the sheets 12 and 16 to close off the gap along those sides, with 
the open side at the top of the preliminary assembly. A preferred tape may be 
narrow--width 3M (Trade Mairk) double-sided adhesive tape. The bonding 
material 18, in the form of a liquid rapid-cure resin material, may then be poured 
in through the top. until it reaches a predetermined level. The top gap may also 

30 then be sealed with adhesive tape or the like, and the preliminary assembly is 


, then laid flat until the resin cures, at which time the assembly 10 is created. 

In Rg. 2 an exposed section 28 of heating element 20 is shown, which section 
includes sections 60, 62 of bus bar 26 (Fig. 4). A junction facility 30, which may 
be a preferred form of connecting heating element 20 to a source of electrical 
5 power, Is also shown. A flanged base portion 32 of junction facility 30 is 
intended to be attached to the exposed portion 28 of heating element 20. The 
base portion includes a planar part and a cylindrical part, the latter being adapted 
to protrude, in the final assembly 10, through a circular aperture 34 in translucent 
sheet 16, 

10 pase portion 32 is preferably attached to exposed portion 28 of heating element 
20 by means of pressure sensitive adhesive means 38 of by any other suitable 
method. The electrical connection will be described with reference to the 
description relating to Figs. 3 and 4. In the mirror assembly 10, a cover 36 will 
be placed on that part of base portion 32 which protrudes through the aperture 

15 34 in sheet 16. 

Fig. 3 shows one form of junction facility 30 for electrically connecting heating 
element 20 to a source of electrical power. A power cord 40 supplies electrical 
power, and may be physically clamped to the junction facility 30 by a "saddle" or 
other cord anchor 70. The wires 42, 44 of power cord 40 are connectwl to a 
20 terminal connecting device 46. Lead 22, which is connected to wire 44 through 
block 46, is connected to terminal 48 on one section of bus bar 26. Lead 50. 
which is electrically connected to wire 42 through block 46, is connected to 
terminal 52 of thermostat 54. Lead 24 connects terminal 56 of thernriostat 54 to 
terminal 58 on another section of bus bar 26. 

25 The exemplary heating element 20 of Fig. 4 is suitable for use with the assembly 
of Figs. 1 and 2. and with the junction facility 30 of Fig. 3, It may have the 
specifications of the "Flexel Model Mk 4*' produced by UL of the United States. 
Th element 20 includes the aforementioned printed vinyl ink portion 66, which 
has a preferred pattern of vertical lines, and which is connected to upper (68) 


and lower (26) bus bars, which as has been stated previously, are preferably 
formed from copper. Bus bar 26 has a portion cut out at 64, preferably around 
the centre thereof. That facilitates the connection of leads,' in a manner to be 
described hereinafter, to the bus bar 26 at respective locations thereon. This 
5 results in the flow of electricity through the bus bar 26 to one side of the cutout 
64, there being a void section between the printed lines of the ink 66, the void 
section being directly above the cutout 64. to the opposite bus bar 68, and then 
through the other portion of ink 66 to the other part of bus bar 26. An alternative 
heating element may include three bus bars, instead of two. Such an 
10 arrangement would enable the heating element to be operated at the 
AustralianAJK voltage of 220V/240V AC, or the United States (and other 
countries) voltage of 110V AC. 

Terminals 48, 58 are on separated portions 60, 62 of bus bar 26 of heating 
element 20, the separated portions 60, 62 having been electrically separated 
15 from each other, by cutting or othenvise separating bus bar 26 at 64 (Fig. 4). 
Separated portions 60, 62 are revealed by exposed portion 28 of heating 
element 20. The exposed portion 28 of heating element 20 Is accessible through 
the open ends of the flanged junction facility 30. This method of connecting 
power to a heating element is known as a "2-in-series" connection. 

20 It is to be understood that the particular means by wHIch the wiring connection 
for providing power to one or more heating elements may be varied according to 
the type of element or elements used. In addition, a second access point to 
heating element 20 may be provided. 

Thermostat 54 is a non-essential feature of junction 'facility 30, A basic 
25 assembly 10 may not include a thermostat 54, in which case lead 42 may lead 
directly connect to terminal 58, and lead 44 may connect directly to terminal 48, 
However, a thermostat such as thermostat 54 is preferred. The thermostat 54 is 
adapted to be attached to heating element 20 such that th temp rature of the 
element 20 activates the thermostat 54, When the temperature of the element 
30 20, at the point where it is connected to thermostat 54, reaches a predetermined 


level, the electric circuit powering the element 20 will be opened, switching off 
the electrical power until the temperature drops below the predetermined level. 
At that time, the bi-metal contacts (not shown) of thermostat 54 will close to 
again allow electricity to flow to the heating element 20. 

5 The thermostat 54 may be of the self-enclosed heat sensing type or may have 
an external sensor which may extend to another section of heating element 20 or 
of the assembly 10. In such an arrangement, the thermostat 54 does not need 
to be affixed to the surface of the heating element 20. 

r 

A further embodiment of the Invention, which may be prefen-ed, Includes the 
10 provision of a fuse, either of a conventional fuse-wire type or of a circuit-breaker 
type, which when overloaded will cut the supply of electricity to the heating 
element 20. Another embodiment of the invention envisages allowing the 
temperature of the heating element 20 to change (in particular rise) at the same 
rate as the ambient temperature, by the use of a self-regulating element which 
15 has a high resistance to prevent overheating, and which may accordingly result 
in a thermostat not necessarily being fitted to the assembly 10. 

Removable cover 36 of junction facility 30 is preferably fashioned to permit the 
two-core power cord 40 to enter the junction facility 30. Furthermore, if a fuse is 
to be used, it may be integrated into the circuit, and hQused within the junction 
20 facility 30. - . ^ 

The final assembly 10, in the form of a lamir^ate, is designed to be used as an 
antl-fogging and condensation-free mirror. The fact that the assembly 10 is in 
the form of a laminate means that it is also a safety mirror, one which will not 
shatter into dangerous shards of glass if broken. Preferably, the outer edges of 
25 the mirror sheet may be clean cut, smooth-edged or bevelled, and the assembly 
10 may be wall-mounted by the use of a satisfactory technique, or may be 
enclosed in a frame or the like in a suitable manner. The latter arrangement 
may involve the addition of a layer of insulation, most likely at the rear of the 
assembly 10, and/or the addition of a satisfactory backing board. However, 


;) 


10 


access to the junction facility 30 must be able to be maintained. 

It can be seen that this invention provides an improved anti-fogging mirror 
assembly In the form of a safety laminate. 

Since modifications within the spirit and scope of the invention may readily be 
5 effected by persons skilled In the art, It Is to be understood that the Invention is 
not limited to the particular embodiment described, by way of example, 
hereinabove. 


DATED this 9 September 1999 


JOHN CHRISTIANSEN 


10 


Member, Federation Internationale des Conseils en Propriete Industrieile 
(International Federation of Industrial Property Attorneys) 


Patent Attorney for the Applicant: 
BARRY ERNEST PILLINGER 
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FIG. 4- 


